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^JJ (57) Abstract: BH4-fused polypeptides w hich contain the amino acid sequence of a polypeptide capable of exerting an effect of 
^ enabling uptake into cells or a derivative sequence thereof, and an amino acid sequence selected from the group consisting of: (A) 
^ amino acid sequences at least containing the BH4 domain sequence (SEQ ID NO:l ) of an anti-apoptosis Bcl-2 family protein, (B) 
amino acid sequences derived from the amino acid sequence represented by SEQ ID NO:l by substitution, deletion or insertion of 
£5 at least one amino acid residue, and <C) amino acid sequences having a sequence homology of at least 50% with the amino acid 
0O sequence represented by SEQ ID NO:l, and are capable of inhibiting apoptosis: apoptosis inhibitors containing these BH4-fused 
proteins: a method of treating ischemic diseases which comprises administering these apoptosis inhibitors to patients with ischemic 
v-m diseases to thereby inhibit apoptosis and treat the ischemic diseases: and use of the BH4-fused proteins for producing preventives 
O or remedies for ischemic diseases. Thus, apoptosis can be efficiently inhibited and it is expected that the BH4-fused proteins are 
Q applicable to remedies for AIDS, neurodegenerative diseases, myelodysplasia diseases, ischemic diseases, infective multiple failure, 
fulminant hepatitis, diabetes, etc. 
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(57) BUG: 

mftgzmt. (a) 'ptn tt7>f7t^->^Bc i.-27t ^ u-*> 
'^3?©bh4 Ky-r>©Ew i) ***rr*y $y»Eflu (b 

) E^iJ#^ : 1 IZft&tlZT ;;»E^ 4>tt< 1 SSSCDT S Vfi*CDg& 

A M4t# U K : KB H 4 U F£3iT UfcT h - i/XffllfO^I 

^Jfil14^.f.O^B!j*/c{i^SE^J^S!!iS-rs/cJ6©. KB H 4 g&£* U ^^f- F© 
l£fflo $$gHJJC<k*K ^J:<T,-Kh-->x^}C|i$fJ-r<5c:t^T^. AIDS. 
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^©flfc 0 &frftm U fr-iT h - i/X&Wffl L «5 S B H 4 ifi^ U 
*jflltt3KA©^***CM-r*o BH4i^U^fKlt AIDS. 

frfr*>toii&ifc(D&<\i. Ttfh-i/xizzomftL, »7#h-'>^oa«it 

CI cf fa ^ o 

eaa^n^^nrir^o b c i -2 9>'<9ft+B c i - x L 

/I/O ^ f-f x-^ - 1 LTf^fflt 5 c t^$nti^« 

jfijffiBc 1 -2 S h3>K»JTK*tt (AT) ©<&T, > h 9 

aAc©»ffifc*tfT#h-->XR*H-?- (&T> AIFtl^) ©»HJ*»«I 
t5:ti:<):»3> t# h--/x£ifii#J t-5 * t^^»nti^ 0 fijfSB cl-2 
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CTsujimoto, Y. et a 1. , Science. 228:1440 
-1443 (1985):) ©2gm^&JT&So 
^i5> ©Be 1-27t; Sftflc#f£^ it + (V 

dac) ^h^oAcor^h- ^ *&©ii§a} ^S5T zzt zw.mw.m t -r 

<2)T>?T#h-i'XVkm?-iJ<mT + *J\'&nffl-fZl)\ Bax. Ba 
k Zf<D 7 a T h - is *&H^# V D A C m&&mm t T is h ? o A c ©iiS 

>?^UtfKh7>Xn7*-^- (ANT) tffe<D#^ t 
MtZLtzX? Be l-27 7 i , J-^^^Jlli, h ^nAcCDziaj© 

s/c. Be i - 27 7 s v-fy^zn&zozt&vtwi-em^zm^ ?y 
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(B) se^ij^^: i tzmztizT z jmmmiztsi^T, t$> immori 
mm l 9 * b h 4 im£# u ^rf- f\ 

C8] ivc cn E*©BH4a*#y^7*K*^LT**T#h-5/* 

C4D me C3) moT#b-i/xnmm*Mf&mamiz&±i,xT# 
i— >**»«u *n«cj:^dtjfctt«R*j»r*cfc*#«t"r*, ejus 

C 5 j *Jfttt«*©^HF*y5:ttte«3W*ttir*fca6(D, -WE (1 ) E®©B 
H 4 U K©tt«> 

KM*-*. 



^©©ISM&ttiB!!! 

»lHtt. Bcl-xi fc«ktfA2 l©-aWtt»a©VP 1 6KJ:$JM1C3 
n^T^h-s/x^M^w^fejSS^-rH-C**. HeLattU, (D 

NAh5>x7x^h^iia©^aj©^i6©) o. i s©GFPim«i«tt^ 

Be 1 -xt (O) . A 2 1 (■) *fctt***-.©* ( q> ©-etl-e'tl© 
»a«*«T2 4HFBh5>^7x^hLfc 0 ^^;gST2 4WPi 6 

h5>X7*ntt«MU ^tttliOWStHoechs t 
3 3 3 4 F P^tt^OWft^, G F P^flSO 
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DAFMT7^; Kfc*KBc 1 -X L , A 2 1 ^-^JiOI6^ 

D A F MM* 7n.^ hn ,j - W1[ b/Co ^ $ fty^,- j. s D A 
F CfcHy***) ©M*fc|*Bcl-Xt JitfA 2 1 

*3Btt* Be l-x L *fcttA2 1CJ:*7#h-j/xj/h^Aci|[|^ 
©*«*W^fc«f**^-rH-C** 0 2 0 0*M VP 1 6 CJ: 

0 » 2 H t ra*(c^SftfcD A FHMtJBft*fta u ^^m«ft»i 

c«tt®nm:^Bc i-xl ®bh4 h'sjycD&m&m^tzmmzTjk-t 

0T ^' (A) * 9»MM* ha>KUT (l m g/ m i)^o 

*M Ca-^c, 2O W g/nH0rBcl- Xl , rA2U/: (i ^ 

W<?KT * aU Rh 1 2 3**^TAT*H-tfc****u (B> 
I*. -f>+ a "C-i/.:/l s^o±mm» (sup) K 3 > K U 71 

0 Oi:i*i/h^DAc»Bo«i^t. 
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i^tit^'So ^fi7 v hffFISVD AC (20// g/m D*rBcl-x 
L 9 >'<?W (20// g/m 1 ) *>' J^'r A 2 1 * (20// g/m 1 ) 

b4 >*»*C- h Lfc 0 s**4£fitB cI-Xl fitf*. L 1 9 (a-Bc 1 -x«. 
) fcJ:C«E*tf-«MM gG ( I g G) fcftffittftS-frfc. o(,>T. 

m 6 12 li> V D A C U V - A K £ -5 * * o 0 ii**^*:******" 

CNa t u r e. 39 9, 483-487 (1999) 
) ©EttKttV\ VDAC^fU^'J^V-^ VDACjr;-U'J:^ 
f&g&VDAC UtfV-A (iDf&VDAC U #V-/0 * 5 OmMX^o-xt 
^ > + h Ltz 0 'J *7-AlgjS£5 2 0 nmO&g-CfHfcftKff-^rfl^T 

»7 0li. A 2 l©VDACJSHt»«iCStr*«»*«^IS**^-rH'r*- 
&o £'<*;H*, VDAC'J*7-A£2 0#g/ml<Z>rBc 1 -Xi . r A 
2 1 to£UmM9>'<9'£b&iz5 OmMX^n-^t-f V+a^- M^o 3t 
ffcftli. leit^il^-^-U:, A2 1 OVD A C?§14ffll$il 

A^$nfcggt'rBcl-x t (Hfc^A), rA2 1 (6*5 A) 

5 OmMX^n-^^^^-Mfc. BBte^Oit d#fS0) ^blOM 

i§B#cDft&a,©gH (A3fc&a) £^-fo 

f5 8I2ii> VD AC U ^7-A^CD 14 C-^^-a-X©^t)ii^©B c 1 
- x L CD^S^^/c^^^^-rS-e^^o if7k£<DEE?B (Nature. 39 
9, 483-487 (1999)) ©fBScCt£l\ 2 0 jtz g/m 1 CD r B c 1 - 
x L ig=L< lir A 2 1 O^ifcli^STcVDACmU^'J'HV-A 
> MttVDAC'J'HV-A (Mm fccfcO'VDAC U#V-"A* ,4 C-X^- 
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n-X (2/zCi) tl 0#IS>f ht/Co m'bm®'&. UtfV-A^ 

* 9 0MU B H 4 U KCi-SVDAC ®14<DflIfft£g3^;gm£^-f 

VDAC'JjKV-A^nfcggOBc 1 -Xi BH4^'J^ 
f- Kfc*«w 5 OmM X^D-^i:^> + a<-m 3fe&SL£8!J5£ U*r 0 

^1 omit, n*<DBH 4 ^U^^f- KtC^SVDACS&CDflJflJ^-p^fcig 
^£^-rS"e$>3 0 VDAC 'J #V-A£2 0 u g/m 1 CDB c 1 - 2 BH 4 
sKU^r^-K, Bcl-xt BH4.-K'J^f KifcliBaki£BH4^'J 

^1 lift Bcl-xt BH4^'j^f Ki:«k5VDACStOBax 
^{£iI©}qi$iJ£^fc*±££^-gT&*o VDAC »J 7-A£5 ,cz g/m 
1 © r B a x *> 0^<* tl^IS® Bcl-Xi B H 4 jK U ^T/f" h*<D&&T 

mi 2ili, Bcl-xi N^«g»rK-*/w{iC^Br>t-i:VDAC fa©*§5: 
fPffl£^-rE-e&So n3>K'J7(lmg/ml)*Bcl-Xt N^«g 

(T^y 2-19) m^+Y (20tfg/ml) fe^Bc 1-x 

l (T ^ : 19 3-212) tf'J^y*- K (2 0 u g/m 1 ) 

<t Sftffi* y*^- h U/Co S h=J>K'JT7-f-tr-h£ijtBc 1 -x L fiif* 

(S 1 8) (a-NBc 1 -Xl . Ti;mm^: 2- 1 9 KttCfc-T £t/L#) 
<£t>*L 1 9Ci{* (a-CBcl-Xi, 7 : 1 9 3 - 2 1 2 catlEf 

*fiE«0 IzJiZft&ttmzmLfro JE&W^l gG ( I g G>-£$ftR& LTffl 

W. 1 3Ili, g^ffcB c 1 - xl BH 4 tfU^f- K©T $ JWSBUkJFlT 
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/Ttit$.S 0 VDAC'J^7-A^5 0mM X^o-xt^i:2 O^g/m 
lOBc 1-Xl BH 4 #>)s<zr? V^t^tm^tltc^m^ , )^f- Kt-T 

HI 5I3I±, Ca 2 ^S££n/cS h3>KUr<Z>ATaX©BH4sKU^f- 
Kdi:-5«HM*«^»***-rH"C** 0 HUH h3>KUT ( 

1 mg/m 1 ) €-4 0 jtzM C a ,+ ®l?lETi: 2 0 # g/m 10Bc 1-Xi 
BH 4 tf'J^f- Kfc-T y***- h U o-y ' y x 2 3 3£ft**tt$H-*— 
^-L^m^-To JMH ravKUT (lmg/ml) *4 0 

Ca 2 + CD#^TC2 O^g/mlCDBc 1 -x L BH4#'J^fK*)' 

$!LSL^He L a^BacDft^^-rSTfe^o ^tlfcSSOTAT-BH4 
sKU^f- WSTCHe L a*ffl!IS£2 0 0 txM VP 1 6 T^tl/r^lTO 

^1 7i(i, TAT-BH4t:'J<yfK0VPl 6 ^#Ttf h - 
•*H^fe**^r0T*5. 1 0 0j£zg/mlCDTAT-BH4^'J^^ 
K (□).. TAT^'JWK (O) ©#£T*fctt#U^:/*K©iNMET ( 
•) ir^£n/cSJg©VP 1 6T2 ol^Ho e c h s t 3 3 

Ufc„ f-^lt 3®©3£3:Ufc|lilCDSg3lCD 1 o^fto 
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$1 8ilt VP 1 6g|^T^h->XCDTAT-BH4^ , ; / <^ Ftz£Z> 

tfU^f-K (□) t/cliTAT'f'JWK (O) cd#2eTK 2 0 0 /zM V 
PI 6T2 4^HeLattlMIlUo 7# 1 — i'X&BflS^E^r^ 1 7 0fcffi 

(A) 4>/£< £*>T>^Ttf h-S/;*i4Bc 1-27t; 'J-^V^»©BH 

(B) ETA*-*: 1 i:S$n5T; y KE^lKfc^T. < 1 SI2SCD7 * 

nm t r> S z. 1 rxDXZtiftmt't Zo 

^HBjcD B H 4 U ^"Tf- Ktt. 7sK] — i/X^mTT £/ca&©Jg/Jv£<4 

. -fttfr^. (A) 'P*£< t^7>f7t:h->XttB cl-27r5'J-^> 
/^ROBH4 V*-(>omm (S2^IJ#^: 1) ^ttt^ 7 ; 
(B) B2?iJ#^ : 1 i:^3ftl57USE?!li:*Jl^ < b *> 1 It£©7 * 

ft^7 * j^mn 
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tffllM J: OWNk KafioftftftDNAO? ? uty-/,#tt (ft 

l 8 obp) ©^it<k^^iwft:a$ne^<fc:^1#ai:-r6iteJ}&©5B(r^r-e*>*}. 

T>f-T* h-->X^B C 1 -2771 'J-^>^^ITt«, Be 1 - 2^> 

7^*;£}£KfS££ft£fc<D*e(i^ : VP 1 6-C2 4^$4IU: 
1 tfM Hoechst 3334 2 £«»rJf- 

h ? o a c cD/^aj ©J£fl#J t (C J: 0 fFfflfif £ z t t 

A¥(±> #Jx.ti. jfzk^cDEEfg (Oncogene, 13, 21-29 (19 
96) } CDck^do-^* > 1 23 (Rhl 23) G>W)&&>&:m%.T Z - tlZ 
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BljieT>^T^h-i/^B c 1-27t; U-*>'<?Kt*. Bcl-2-t 
^ai?- (BH) K BH2, BH 3 *?«kCfBH 4 K^-T >©EJ«**o i?-* 
^tt5o buISB H 1 K*-f>*>J:tfBH2 hV-f >ir, *?*£< BH3 K*-f 

SEJiJ#^- : 1 C/T$n57 i yi&EJiJli, T>*T# r-*>;*ttB c 1 - 2 7 
t i U UT##3*1TV**BH 4 K*-f ><DE?«"C** 
o WBH4 Ky-f >(w*»lr>T. a-Mj?ntt, BH4 hV-T>£##L 
fctf Ki: <): 5 7 h - i/^jqill^fli i:f It* ?) , 4#KJ:<«#$nT 

1^7 S JWtmm (EH** : 1 $ ;»f^ : 8, 9) »ar-^U v 

T~ 5. 6s 9. 1 0*>«*CM 4©T* y&g&3S<i. fifgaBH4 

l/fc^ot, 15ET >*-7;Kh-S/*ttB c 1-277; 'J-^>/^gOB 
H4 YfJy\U MtZmm^: lf©7;;SSf : 5. 6. 8. 9. 10*? 
«k£M 4©T$ y»H**<«#LTV^E5|-e*n«^ E?fl#^: 1 CSSft* 
T5 yKE?1JC*J^T. ^<C< tt> 1SKD7; ygfc©g&> 0Cffe&L<t*ffA 

mmz^-rz* u^^f- n*. 7>f7^h-i/7^it-5-s^'j<7 , f k 
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\>ptz < t 1 g|£©T * y&©g&. ^t>b< (iif A£*rr ST 

|tjlBT>^T^h-->X^Bc l-27 7 ; »J-*:/'n-?K©BH4 
K*-f>M\ HljiaS2^J#^- : l*©T*ySfc£^: 5. 6. 8> 9. lOfcitf 

h - u -5 s * u K-e* 0 . friar >f-r # h - z/zmmt. 

m©ffl>#J t Z&ffi •? S C t iZ £ 0 m^-Z Z So 

^HflftBScfcc^T. rmmm-m tit. 2oo7^®ie?iiri> -rtt 
: 1 ©t i jm&mtit&MWiktizT i ;m&mk<Dm<DT i j 

mmm-nonfe ('<— tyf—m (±. ^©be^cme^*^— ©t* y 
s y aa£©«»rtN fr£a^ajtt©ft*a. »s>nfctt*«wi oo^ttsc 
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fc*mm*J7 KGENETYX-SV/RG Ver. 4. 0 1 (7^-7x7 
BflS&ttfi) . ^i^D^ABLAST hTKUXht t 

P://www. ncbi. nlm. nih. gov/BLAST ; ##:£ltfc : 
Altschul, S. F. et a 1 . , J. Mo 1 . Biol., 215, 
403-410, ( 1 9 9 0), Altschul, S. F. et a 1. . N 
ucl. Acid Res., 25, 3389-3402, ( 1 9 9 7)) 4*t' 

iSTt. ^ h ? common fflb&m-rzk o-e&tin, mm^-. nzta 

(*9 0%J!y±cDSE?iJ^^oi;-^wr5TiyKg2JiI^bTi>Tt,cl:^o :: 
##6*j£&£*rr 57; y&EJij£WLT^T*> £i/\, mm r##ftg& 

?*yWt. \ y ; <3H?y y^ ; (D'J i?>> 7;^> ; |)7 i 

BH4 FV^XDSfcflltLTt*. (a) Bel - 20BH4 > (ffi^ll 
S^:2) % (b) Be l-x t OBH4 Ky-f> (ffiJUSf : 3) , (c)B 
c l — wcD B H 4 V * 4 y (E*lJ#^ :4), (d)C. elegans (xp 
UyX) Ced-9©BH4 K * << y iMM^ : 9 <Z>7 * ygff : 7 9- 
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9 8) t£i*&Wft>tiZo *56WiC*>^TIi. B.cl-20BH4 hV-fXE 
: 2) fccktfB cl-Xi©BH4K^> (S2JIJ#-^ : 3) lA* 

=j > KOTK:fc{:J-£A¥©teT£\ h ? c ©^ffi©ffll$»J*^aiT# £ *>© 
"C*tltf, fijfB (a) - (d) VvfftjHCE«<DT 5 y BEHCET, 4>tt< 
fcfc 1^£©T* y&Ofiffc. ^fcb< li#A*tt57 ; ;»EM, 
mnZ (a) — (d) ^-fn*Mwi5f£CDT ^ y iftSB^Iir^j: < b t> 5 0 96 N U 

oStfU^^KiLTIi. m*-\i. hhftg^-f^ (HIV) ©TAT 
. HTLV— I E&*©p 2 7. H I VfifccDa rt/trs, HSV-1 fi5*5© 
VP 2 2. Drosophi 1 a&3fc©An t p iftf&lf ZtlZo 

(i) mmm^: 5 i:^n57;;iE?«OT; >gfc#^ : 4 9-57 

(ii) BeJiJS^-: 2 4 C/T^nST i ;SE?H07 ; ;Sf f : 1-1 3 &'J?ti 
< bbtt-r SE?»I ; 

(iii) @2?iJ#^: 2 5 K^$n*T $ J &E?»JCDT * y ffc#^§- : 1-1 6 

(iv) SE^IJ*-^ : 2 6 (I^^n^T $ y^gS^jOT * ;SSf : 1 — 3 0 1 £4> 

(V) mmtt: 2 1 K^ZftZT I jmWMVT I JftS.^ : 1-1 6£<Ks: 

5) <b'ptl< tfcTUlH : 4 9-5 7 0®W; y&E?»J (S2^i#^- : 
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6) *<#*U\i 

file r mfa^ojfr o ix m &&&i>oz ^u^f- k©t ~ jmrnmows* 

h (F I TO KZfr&f c,tl& 0 
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#S&i»H©BH41&<fciK'J / <? , f- Kt tTIi, t hftgE^^-OUXCDTATE 

n 5) ©^^< tt>r i ;m&n : 49-5 7o0«©r * y&ss 

m (SE^lJ#^: 6) (a) Be 1 - 2 * y^t&O B H 4 K>>T> (B2^J# 
^: 2) SSJlj; (b) Bel -Xl ^W^fOBH4 F^f:/ (g2^>J#^ : 3 
) (DTUm.WM, (c) Bel -WCDBH4 hV-f> (B£JU#^ : 4) 07; 
y^@e^Jt/c(i (d) C. elegans Ced-9©BH4 
F^> (SS^J#^: 907;;8f^: 7 9-9 8) htttt***)'**-?* 

*3S9§©BH4ltt'£sKU'<:7f- Fl*> SttttKtiU E?ll#^:7. 8, 2 8> 

2 9. 3 0. 3 K 3 2*Jj:tf3 3 ^^/i-S^J: t)SJin/i 1 «(DT * y 

^^OB^gfe^:/^ Fr&^Cy s (TAT) -£-A 1 a-BH4^ 
yf-Fti, FmocO'J^n; Kl/^V^t, Fmo cSi:J:t)AB I 4 

3 3 AMWj&fcl&X-kJSlTZZkfr'CZZo ft*>txtz&m'*7 s f- F8fBi£ h 'J 7 

Atowimi/fcKitftiu aw^f- f^j£ish p l ctastSo 

o^K. DM F U/c^*^:/- 5-3- K7th7; Ft. 5 OmMO'J 

( P H 7 . 7) IC*»$-&y5:±C©fllfi*n^rf-K*iR^U 3S 
fi"CmiBSl5$-**o WK. a«HPLCt»8U > 7^ f- ? 

tlt^tSo fitKimiiMALD I -TOF MSWt*»Bt«o 
*2g8J!CD BH 4 U ^^f- FK^tUi. fllX-l*. He L alfflli&Ufctt^T 

h-i/xOTiffctLT. t£BH4a&£tfy^:/f-F#tt?£T(Cjfc^ > &t£ < t 
t>50^ $? $ b < I* 7 0 %&L±, iDifiKIt 9 0 9*«±©ffll#J3^a8# 
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*sKu^^K**wr*^a6, aids, nmm&mm t*,v^ 
# b-vxtofflM&tiiazmmigMiz&^L^ h-^*»»u -enters 

S3r&(2. tt^-e*>, &jfiit£3£&. ^(c> £MK«g. BSSS> tOt>if. frffiW 
*|gHBK<J;fK «TCftA. #^Tt>> ^Kitt^S. <CriB8S* 
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j 9 a— (7H8. 2C 1 2) t LT, E. 7-^'J7»^a (Mar 
go 1 i ash) n± 4*)J4¥K) ®m$:izj:t)mmztitz$> 

ozm^fco hVDAC^nsjs-r*t»i:t hvdac c^-u» 

o-^;lfit# (3 1 HL) t LT„ *;k<>ft^A (Ca 1 b i ochem) 
ckOA^Lfc&CD^ffiWco Cut hB c 1 -Xi #'J ? a-i~*tji& (t hBc 

1 -xl orumm cmnm^: 1 o) <dti jwl^-. 193-212© 
mmzmm&KLi v&xvmT 1 j minor 1 ;stf : 2-1 sommz 

WmWKS 1 8) it. V-y 9 9 J oi?- (Santa Cru 

2 Biotechnology) ttfr£A#- Ltz&O&m^o Va*is 
T'<?>( htLT. ZtlZ'ti'***?? K (Bi o-Rad) tt- 
fc^O'nx (Ro t h) tt^£A#bfck©£ffi^*:o ^y^ahVl^l/tf^ 
-f;K/l-t Fd^V'/F 'J77-^SMFmo cfiUITS JWt\U V 
x >if>f A-i/xt (Genzyme-Syena) *b^£A#bfc *>©£IB^ 

###J 1 DNA F7>X7x^a ^fci^T^h-i/XT^-t-f 

: 1 1 fej:o*Be^j#^- : i 2 ©^n^n-e^n^K^w-r u 

7--tf' Uh7^^->ttS) * 7— tr'SHSES (PCR) d<fc9 

. t hb c 1 - Xl gUttDNA^fFKU^o fljf£k hbcl-x, £Ht*DN 
ACD@E^J^i2^J^cD@2^J#^- : 1 3{r^^-„ If <btitzmi&%iK& P U C - G A G 
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GSM^^^- C^7K^>, Oncogene. 13, 21-29 (1996) 
GFP-Nr(;n->f^ttfi) (0. Ug) t^CbhBcl-Xt $ 

tztezomm&cDm&zr^xi k (o. i #g) ir<fctK b hPSB®^Bfla»r$> 

5HeL a&!l&£2 4^h7>X7x^ 

#bn/:h7VX7x? hiBfl&^VP 1 6T'2 4TOIl/:o ot,vz\ 1 /z 
M Hoechst 3334 2iz£2>mt i x ^H^ia^-r-S^jtfk^ 

S/c, aaSKSiiH^ (DAF) 0. 1 n g©DAF3g^8l 

(pUC-CAGGS-DAF) t*<:t hBc 1-Xt *fctt«e©SII» 
K (#0. 1 #g) {ri:*K H e L a *fflJ&£ 2 4^Hh5> 
X7xr7 M/;, 2 4B#Rg&. ftZtltzMfa&tiLh hDAF^fttF I TC*££ 
fJtv7X I gG ttl I^F^feL/Co -bJlV-?- (iSp a o«:FACS 

-Vantage. h > -tw ^ * > 7 > (Becton-Dickins 
on) ttlg) £^TDAFI£l£iifflJia£gUfcU DAFfc^tfB cl-Xi ©28 
5*7n-t-f M-*-KJ:*?ffilEl,fc. Biri2©<fc9KLT&i&£>n/cDAF 
HMaBS£-2 0 0 uUOVP 1 6T2 4^MIU; 0 1 0 uM 

) ©«!I3E 

jf7R£cDB£$8 (Oncogene. 13. 21-29 (19 9 6)) (CflSoT 
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mnistz?? htirmi v^y kut (imi^>A78/mi ) £o. 3M v 

>-h-;k 10 mM HEPES/K* (pH7. 4). 0. 1 %mVjWtV 
'J-CDBSA, 1 mM UVSr^U^A. 4 OjuM C a C 1 2 *»* <£0'f5t£rt;© 
*:«>©4. 2mM 3/x^»tS**triarifi"rlft*^^ V«^»©ff«ET*A:li^- 

Afi:o^t, ?#7fc£©K$B (Oncogene, 13, 21-29 (199 
6) ) ©ct^:a-y;>l 23 (Rhl 23) ©^Oji^^SO^T-S ^irCJ: 

7 h^R i ? Ammmznmmbx i v?y Kyr»»tt*#. hn> ku 

ttSVDAC (2 0 u g/m 1 ) £&&x.B cI-Xl (r Be 1 -x t ) t 
gMA2 1 (r A 2 1) t-( V**^- h U #£ft/cg£-«&£0iB c 1 -x 
l (L 1 9) Ct«:i:iE^5 h I g G <fc Q itfco tfU^f-K 

tVDACt©ra©«£^^ai-rSfcJ6{r, f«;ha>K'JT(lmg) 
£2 0/zgOBc 1 -Xl N5fcig# »J K£/cli Be 1 -x L C^Jg^U^ 

hftU ft^U 7Df^t-t*>f>tt7- (0. ImM p-APMSF, 
1 0jug/ml77afi>, 1 # g/m 1 1 u g/m 1 a -f-* 

fry, 1 xzg/m 1 T>f^>, 1 # g/m 1 ©#&T\ J£ 

MlidOmM HEPES, pH7. 4, 142. 5mM KC1, 5 
mM MgCh , ImM EGTAt^CfO. 5% NP4 0) i:SiiSU:t 
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- x # V *? a -i-J\,m,#.T?tK o /w 0 6lVD A C f/i#£ffi V J.* ^ > :/ o «, 
5w >^Kck9VDAC©^&Sftl$£fcaiL*o 

###J4 U*y-ATCDVDAC©?S«lfi!c 
ftS V D AC^, jflTk £<DEE*8 (Nature, 399, 483-487 (1 

9 9 9 )) tzMzmom^miMmmm^mzj:*)^ ^timm^^^-^izwrn^ 

pH5. 2tti$nfc'J'fV-A^ rBcl-Xt, r A 2 K rBax 
Ztzlt**)^?? Ft^C 1 m 1 <Dt)#*J-l+s<y 7r-f2 5*CT3#(g>r > 
*^->b^ 0 tt*>\ SilpHIt r B c 1 -Xl tr BaxO'J^V-A^ 

S-CSsJnU U ^7-A©BjS^^3fcSft (F- 4 5 0 0. BiLWkftfifttm 
£ffll^T. 5 2 0 nmO^S-e^ftO^^iOlffflSL/wo *?n-*#t)& 
❖ te. jfTK^cDgEIB (Nature, 399. 483-487 (1999)) \Z 

ie^© 1 4 c - x ? o - x# t) ^ t> m£ $ ntz 9 

nrnmi t c i -x L fc^tft c i -x L a 2 1 ©ras 

t hB c 1 - xl *><£tfB c1-XlA21 (Bcl-Xi <DN3fcig2 1 T $ 
y^S^:^) ^iiflcDH5 a4»r^^^^>-S->5>X7x5--tf 
(G S T) afi-^-^ Lxm&Zit, '&<btltzM&* >'<?Sf£7Vl^?- 

£0. thBcl-Xi ifcliBcl-Xi A21 tG S T t&ftm Ltz 0 £tz 
. bhBaxli, fijffl <b<D3tffi (Proc. Natl. Acad. Sci. , U 
SA, 95. 14681-14686 ( 1 9 9 8) ) C^TJIbn/:, fib 

ntzmmty^zmzmmm 2 omM Tris-Hci (pH7. 4 
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K 2mM MgCl 2 . lmM i??-** U-f Y -AO i:jg«?tfc, & 

Ltffll^o 5 ? hlffKVD AC CN a t u r e, 3 9 9, 4 8 

3 - 4 8 7 ( 1 9 9 9 )) l^ott§SU: 0 j|W:VDACIt SDS-t: 
|J7^'J A'T * H'y^^^cifrT#— K**bfe. 

mo c^SlT i yfifc^JB^T, *^A/ 3 9 6v/l/f7;^'JW Ki/V-tr-fr'f 
if- (7 K'<>* K • >tUtv ? (Advanced Chemtech) ttS 

-£fiRtf U^f- K : 

thBcl-x t BH4 (thBcl-XL OT; : 4 - 2 3) : SN 

RELVVDFLSYKLSQKGYS (SMtt : 3) 

£1 4 0(C£ft$nfc»tk HBc 1 - Xl BH4 (hhBcl-Xi BH4©T 

Umm^: 4-2 3) OgJIfr (EW*: 1 4-2 1) , 

hhBcl-2 BH4 (thBcl-2 BH4©7;;Hf^: 7-30) 

: TGYDNRE I VMKY I HYKLSQRGYEW (gS^iS^- : 2) . 

hhBak BH4(thBak BH4C7;; Wt&^r : 2 7 - 5 0) : VA 

QDTEEVFRSYVFYRHQQEQEAE (&ntt : 2 2) c 

fjiB'-Ku^^f- kkov^t, -en-en. 7bij??^»i'-if-f ! v-^ 

3>-ft>ft-^HIBIIfi^ (MALD I -TOF MS) «CJ:*K *fc 

Be 1 -Xt ©NJfciS (7;;if^: 2- 1 9) ^'JW Ffci^B c 1 
-Xl ©C*« (7;;itf : 19 3-2 12) tfU^T/f-KtiU *>*?A, 
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H I V TAT (SE^iJ^ : 5) y<?M b 5 is a > K * -T > C 

PTD (T $ : 4 9 - 5 7 ) ) KatEST*. #U FT AT — PT 

DON»it-> ->Xf>f >££&£#A 'J F Cx* > > - 

C-RKKRRQRRR (B2#l#^ : 2 3 ) ) ^fiScLfc 0 o^T\ ^-77- 
>«S^Ltxti/>IiTAT-PTD*'Hrf Ftt hBc 1 -Xi 
BH4*'JW F d iKJ:*K TAT- PTD- BH 4 tfU^ 
7f-F (TAT-BH4^'JWK) ^Sbfc, 

{#bn/;TAT-BH4^'J^f j£1§ HP L C£ffit\ *>'<?Sfl& 
(2 8 0 nm(C:fctf£l&!K) -f * C t C J: *K 9 0 

mmm3 T#b-isxi hn> FUT&YboBc 1-xl {wJ^fflWc;*,!** 
BH4 F^>f>CDE^ 

Be 1-2/Bc 1-Xt rt<T#h-:y;** h=J> K'JTmT'D"; ?-T<5 
C <ir(U:0T^ BH4 F^-f >*<B c 1 - 2/B c 

1 -Xl K<k£Ttf h-i/** h=»> FUT£Yfc©ffl$nK#^££nSrt^9fr 

###J 1 IZ'<}£\,\ Be 1 - Xi £fc(i*cDBH 4 (A 2 1 : B c 1 

-Xl <£>7 I JWZmi - 2 ltt$£<) ©DNAT'He L a*fflBS£ h5 >X7 
xnU T^h-^Tyt-f^ofco DAF®5im«l^i:*(rB c 1 
-Xl . A 2 1 iA:«^^^-ma©5ga«a5«'CHeLa»ia*~a«J(Ch5 
>^7 xntf:„ DAF<D$ffllfe^ffi2gg[£fli^"t\ HtnSDNAT h 5 x 
? h LtzM1&&m%.L, eft 7 o-+M b / -9 -^-ffl^THIiR Vtz 

o 

35 1 il^t BH4 F^-r y&^-tZB c 1 -x L £3£^ 
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-T* h5>X7x? hi&J!&{*> 1 0 0 tiMttzit2 0 0 tfMcDVP 1 6"COT^ 
h-i/X^Clfii^t^ BH4 hV-f >*^< A 2 \ *&&*Z> h?> 
x? b *fflJJ&fc J: tf< h5>X7x 7 MfflB&li. 1 0 0 #M©V 

P 1 6 T © T # h - y xmMl~m.tjL&.&7F £ tZ t > 0 

^2ii:^J:9i:, 9 3 %^5MS®D AF»f£lffll!&£»£ftfc 
o fcfctl*:, lilfitODAFittttlt Bcl-Xt ifcliA2 1* 

o^T\ HUMS* VP 1 6taibt7^h-^^U:^ ? n 
AciBaj£»»Ufco $3ii:/T$n5«J:^:> Be 1 - x t OiS*I 

HSli, VP1 F3>KUT^t>CD'>h^DAciliai«-jKflf^^ 
A 2 1 <oa«I56aJi, ^ h ?oAcSffi£fc!ftf#^o/::©T. BH4 hV-f>*< 

S&;tBc 1-Xl (rBc 1-Xl ) fi. Ca 1 ^^:; ha>KU. 
TA¥oxi:->h^DAcaiaji:CDja|^^«iaOb/c^ ffl&*.A 2 1 (r A 2 1 

o 

Hlifii#J4 VDAC!BfifC:fctfSBH4 K*-r><Z>«« 
Bcl-xi ^IiVDACi:^U ccD^i-^;l/©^^ffli$«JbT. Ttf 
h ^DAcilgajCDffll^Jfc^CKA^aXCDjqi^I^^K C t^^tlT^ 
£<, jfTK^CDKil (Nature, 399, 483-487 (1999) 

3 (Ci£^(Di:^(wB c 1 -Xl irVDACirOraoffiSfFM^^BHa-e^ai^nT 
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cDsicDtssfipmcfc^^BH4 Ky>ocD^m©^s^is^^o -eo^m, £5 

lafr^-T^-pt^ *ft!Stt»PW(Cj:e). Be 1-Xt fciitfVDACIi. f^g 
&KVDAC tSSfEffi-f*/^ BH4 K^Xi, Bcl-Xi tVDAC 

VDACSft©aiI»I*5«t'5BH4 >T > omtfc&i'&M&m^tZo 2 
: ^tK £©ft?8 (Nature, 399. 483-487 (1999) 

) izaimommmmx? a-x&m^ttmt* *»a©«^**-^— r*c: 

?PVDACCJ:l>4r$ilSc:&ft<7g%3ti£. 

^7ii:^tJ:^:, r B c 1 - x t OVDAC »J V- A^CDgsJnte. VD 
AC^^^n-x^Oii^^W^Jb. r A 2 1 CDVDAC U 7- A'vCDS&j&D 
14, VDACi^^o-^t)iX^SU>o/:fcJ!), BH4^Bcl- 
Xl K<££VDAC©$#JtOj*^T'fc£c t#^£*i£o ^8ii:^tJ: 

in^O^IlU^ BH4 VDAC^O^t:!®fi:^f^4 
iSHV^Xi, Be 1-xt ^VDACjSMjfli|iI1-SCi:i:I*$ 
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H»J5 Be 1 - Xl CDBH4 HV ^ >CDVD A CiStt»«^OH^ 

VDAC«t£©&©IK:fctf3BH4 XD'&M&W <=>*Mw-f £/c*!>tc. B 
c 1 - Xl O K*-r SsKU^f" K^VDAC U # V-^KSstJIJ U 

f-Ktt, 8IKttfffi«l«SC"eVDAC»tt*»WLfc 0 

2 0/zg/ml BH4^U / <7 , f-KO??^ETC*j{t53fcSEa©i©Iin (£9 0 
Kijrf) »BH4#'J^f-ncJ:*VDAC©S5^ttH«a©VDACy 

> Bcl-2ft*©BH4#U^f Kli, VDAC»tt*»»Lfc*S Bak 

a^osttcrs^u^f- Kii^smT&^fco Be i-2fc«ktfBc i-x L 

fi^OBH4^ 1 J^f Kit VDAC^tUH»J#V-M:*J^t> 
^^tf^S^^T^^^^fce »7jc£cD&fR (Nature, 399, 48 
3-487 (1999)D Ccfctltt B a xfcitFB a k#VD A C 

auu c©^s*^b c i - xl (ciosfit^n^c: t*^^nTv>So n 

B a x^{£it£fll#lL/c7^ Be 1-Xl OBH4-f'J^f Kit Baxi: 

ZtKbomZkiZ&t). r B c 1 -Xl fc<fctfB a x©VD ACdfchT^f/t&tJ 

§Ci:*^iS$n^o £^ — J&ttdrBc 1 -x L <DJH^©#A£&^t::-r * 
&&pH CiizK£> Na t u r e, 3 9 9, 483-487 (1 999)) TV 
DAC 'J jKy-AHft**ftf*>ttT^fc*<, *t£pHTtf 'J'*:/^ K*ffll^» 

B c 1 -xl ©BH4«KU^f- Ftc^SVDACcDfflJI&lK-lfcL-C. Bel- 
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x L ©N^SgEBrK* (TUitf : 2-9) tVDACtOlS®ffiIflFi*« 
Ztltzo Bcl-Xtli, BHi£lft<D&-Dfr<Dm&-CVDAClZ^Zgi&i'Z 

££i:<CJ:*K BH 4 <DtgHk&&m?<DT'$>?>Oo Ztl<h<Dm^Z^O> 
7-fh->XttBc 1-27t5 »J-*:"<?SrcDBH4 D A C £ 

Bcl-XiOL 1 V\ F I2 #£fCDBH4 hV-f>Oft#g$0l><-o^ 
> Be 1-2/Bc 1-Xt ®T>?-Ttfh-isXl£mzmmX&2>Zbf)m£- 
StlTl^So BH4 K^^XCJ:^VDAC©ffll©I{rfe{j-5frl2«^ScD!S:ilI 
£M"T*fcae>K. £1 3S(w^tS[SIIScDBH4^Si*:^U^7 , 5 L K^Sl 

1 4 0(l^^n-5 cfc9(w. L g V J y^;/f- K (LV 8 9VF, 

L V 8 9 GGfc^tfALV) tF ,, L n O$JI*jK'J^7 , f K (FL 1 2 1 3 G 
GfccktfAFL) (i. VDAC^WU^^fco D 1 "CO 1 T 5 y & 

WL& (D 1 1 G) *>J:tfL ,7 'ecDlT$yi*S& (L 1 7W) ©-en-en^w-r 
S^'J^y^ K(i. lE^ BH4^'J *<~f+ K©VDACW*W3H£<Dft7 0%ts J: 
0*W#T&{K 7T>r^cDgESI (Huang, D. C. , e t a 1. , E 
MBO J.. 1 1 7, 1 0 2 9- 1 0 8 9 (1 9 9 8) ) i:B«©J:^C, 7 
>^T^h-^x?£tt©^c-ScL/co :nbO^Ilt Bc1-xl (Dry 

mmme Be i-x l ©bh4 k*>t >tzxzc a^mmztitzmui h=>> 

ItJia^l 3 titliCD B H 4 'J ^7"f A^CD^ffiC 

fcttSKW^W^fco i£SfU ha>K'J7 (lmg/ml) £4 0 #M C a 2 + 
©^SETK 20/i g/m 1 O B c 1 - x l BH 4 tf'J Kt^f^a^- 
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(r^-To ^/c. F3>K'J7 (lmg/ml) Ca 2+ O^S 

TiZ2 0 u g/m 1 OB c 1 — x l B H 4 # U Kfc<ktf1i* ©g^tttf 

U^f- K£ 1 5#fifK >*i^<- h LT. d-/; > 1 2 3 3£g£ffi<^TA¥ 

m 1 4H£J:tM 5i:^n5J:?i:> Be 1 - Xl ©BH4^'J^f Ktt 
. Ca^^Afo^fcJi^VDACjSMtSCfllllti^ filftx.Bc 1 - 
Xu ©^££0*1)2 5<g*i@X.S*^8S-eO*t^ BH4EW©ffe<D® 
«7&<VDAC^OS?fi*l**JlD$-e:-5*C**«5 w tir-af -So HI&KT>^T 
tfh-i/XS&C&S-f Be 1 - 2/Bc 1 -Xt ©BH 1 £H#& £tfB 
H2li^lt Bel- 2/B cl-Xi #VD AC^Og^fBKftlRKfgS'r 

^BH4^{*:^«;^^Kii. -en-en. ^ f^^K'jta?* 

TOJ-f<Sji&2J ($14@) (rit^LTVDACS^ffllfJ-r^tl^ (*1 5 0) 

cnb©^i:«it)> T>?T# b->^B c 1 -Xi-0BH4 Y * -( 
^fts: £^<££n£o 

BH4 K>-f >K«*ST*h-->X (itefla^B) ©im#l 

n> Kur^it^jqi^jt- stE^irrsc t##§as<*n/ccD-e. bh 

>IIS^f^>tBc 1-Xl BH4^>J^f Ktit^S-fr/.iH I V T 
K*^flcU TAT-BH4* 'J^^KcD^T!^ 0 0 //M VP 1 6 
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-To 

Ml 6ilt ^^(C^llO$n/cTAT-BH4 sKU^f- KsWfo 9 0 *>© 

ft* JSC TAT-BH4^'JWhU »Ktt#W*st-CVP 1 6SN*T 

V<DMfa^<D3E%}mttteMffi<Dl£^ BH4tD*(D^'JWKlt VP1 6 gf 
^T^h-i/x^(D^g^$^^o/Co dft^OfcUUrJ: £ % TAT — B H 4 

nmm2 tmmizLx, T^rummn cmm^-. 28-33) ^wr-s 

TAT-BH4^'JWK (BH 4 *<7* K) *-£j£Lfc 0 

tf'J^f-Kl (He^#^: 2 8) 
Arg Lys Lys Arg Arg Gin Arg Arg Arg £-Ala Ser Asn Arg Glu Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
U^rf- F2 Cmn^ : 2 9) 

Arg Lys Lys Arg Arg Gin Arg Arg Arg £-Ala Ser Asn Arg Asp Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
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Arg Lys Lys Arg Arg Gin Arg Arg Arg Aia_Ser Asn Arg Glu_Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 

tfij^f - K4 (&mtt : 3 1 ) 
Arg Lys Lys Arg Arg Gin Arg Arg Arg Ala_Ser Asn Arg Asp_Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 

# U ^71- K 5 (B£^I#^ : 3 2 ) 
Arg Lys Lys Arg Arg Gin Arg Arg Arg Projer Asn Arg Glu_Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 

#<J^:/?-K6 (SS^i#^- : 3 3) 
Arg Lys. Lys Arg Arg Gin Arg Arg Arg Pro Ser Asn Arg Asp_Leu 
Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 

»^n^*aBH4Hfc^sKU'<rf- K£H 2 OI^PU, 0. Ug/ml 
l u g/m l ©BH4lKU<y K****fc <T#h-S'XM«l 
) tHeLattt^3^tt^Cti:J:^ H e L a*Hfl&£lij&g 
o o^T'. 2 0 0 /zM VPl 8THcLaiB*»lU T*h-i/^*»» 
Ufc. SJB»*l /«M Hoechst 8 8 8 4 2i:iO»feU ittttcit 

fc 0 *<D&%&% l K^fo 
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mi 



BH 4N&tf*)'<'7f' K 0. ljag/ml ljug/ml 

1 62. 3 74. 7 

2 52.1 55.6 

3 71.9 77.6 

4 65. 6 69. 7 

5 69. 8 70. 4 

6 61.7 67.8 

If*? 46.5 

VP16SS ^*K* 97.3 



aiO^^ckO. ^Ba^OKii*fFM^}5L9^^U^^K (TAT) 
Tyj-T* h—>*1£B c l-27 7 ; U-*>'<?KcdBH4 HV-Oi:©® 

T>-^T* h-i/xtiB c 1 - 2 7 ? ; 'J 

>sft{^stsi u/i*§-£t feUffl^ittni: u^;i/©r >?-t** h - i/xmvkzm-rz - 

%!Mmz? »J --r^X h 

tir % cBH4 K>-f >©3>-tr>1f^i2?iJ$-^t- e 

g£?»J#^ : 7 ©82^*. l&CDXaali. isXr-Omm ^ L 

. I 11iOXaali)S-7 7->ii^to 

BS?iJ#^ : 8©KJiJ*K lftcDXaali. > ^^Xr^ t 
. 1 1 t£©X a ali/S-T^-^SS-TjrTo 

BS^J#-^ : 1 1 CDgS^li. hhbc 1-Xl ©DNAi:ltJ^tff^>$n 
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@2^J#^: 1 3<DE?lJl*. ^fiJc^n^b c 1 -Xt StMftDN A<£>E?>J"C£>£ 

o 

ge^J#^-: 1 4©E?»Jli. £fiE£ft^Bc 1 -x L BH4^H^'JWK 

EJ*J#^: 1 5 0SE^J(i. ^$n/:Bc 1-Xl BH4^I^'J^f K 

(DT UmRM^IbZo 

E^J#^: 1 7CDE3TO. ^fiSc^n/cBc 1-Xl BH4fI^f>J^f K 
©7; y&E?iiT£>So 

S2^J#^-: 1 8cOg2JlJli. ^fiS^n/cBc 1 -Xl BH4fH*^U^f K 
©T * y&E^T&So 

1 9©E?flli> ^n/:Bc 1-Xl BH4-^H#tf U^f-K 

or; jm&m-e&Zo 

S2^1#^-: 2 0©E?iJli. ^$n/:Bc 1 -Xl B H 4 ^MtttfU K 
E?H*^: 2 lcDEJtfli. ^n/:Bc 1 -x L BH4^H^'J^fK 
mmS^: 2 3CD8E?>m. <f'J^f KTAT-PTDON»:xt->>^ 

a a It xt-»^->Xf >SS^to 

BE?i]#^: 2 8©E?»Ili> £j£$nfcBH 4 ^T/f- K®T S yttEW 

-e$>^o lul£E^J^. Xaalt ^8-7 7-VHS^te 

EJiJ#^- : 2 9 ©Eflili. ^JjJtSn*: B H 4 0 K©T * y m&M 
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T£>£o ffjf£SE?il*s Xaall, $ -75- >^S^-T 0 
g2^i#^-: 3 10E?lJli, £j££tt/cBH4l*£tfy^^K<DT$ y&S2?lJ 

R*I*^: 3 3CDgS?!l(i. &&2tltz B H 4 U Iff- K©7 * y 

fes aids. uttii^jffiRflu &fiL&ms^ mm&&mn*± 
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(A) 5KE< tfc7>f7^F-^tBc l-27r; >J-^W^®0BH 
4 FVf>©@S7»J (E3W*: 1) £**rf * T $ y »EJ!U 

(B) @s?iJ#^ : i C/T^ns? i y&E^iJcifc^T. irfe 1 ii®7; 

2. 7>f7^h->^14B c 1 — 2 7 7 > >J-^W^gOBH4 V M 4> 
©E3W, (a) Be 1 -2*>^?KCDBH4 hV>f > (-E?«J#^ : 2) ©E 

(b) Bcl-Xi ^>/^I©BH4 hV>T> (E?«J#^ : 3) ©E^*** 
1" 57 $ yftEflk 

(c) Be l -w©BH4 >V-f > (EJ>J#^ : 4) ©r^i&E^K 

(d) C. elegans (xi/^>^) Ced-9©BH4Kj*-f> (EJIJ 
: 9 ©7 I J &tt : 7 9-9 8 ), 

(e) flijia (a) - (d) ^-rnj^CEHOT $ ;»E?lli:i'^t, 4>tt<£$> 

( f ) mi (a) - (d) ^-rn^tcEHOT $ ,/&E?iJ£:4>tt< tt> 5 0 *>© 
Eflll^— te^WT 57 * yStEJfl^lTU ^oTtfh-^X^flJflJt^StfU^ 
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k©t ^ jm&m 

t> Zm* 0 Ml* tltz 1 UT$> * , St#£ 1 l£i&© B H 4 ft£ *' U ^ K« 

(II) 2fflJfa^©JK 0 &*f£ffi *3«f U o Z * U f- K©T $ y »E^{C*> I >T 
, ^o«BB&^©K *) a*f^ffl £2SJ? 1 9 * U K©T S J WiWM. 

4. aafla^©^t)ii*^ffl«-ig»L-5*^';^^K^> thM^^^ 

*©TAT\ HTLV - I mXOp 2 7. H I VE&*©a rt/trs, HSV 
-1 E&3fc©VP 2 2fcJ;a f D rosophi 1 afi5fe©An t p^tt-S^ct: 0 
m\tftt-'Pte< kt> 1ST'*^ lf^l-3l^n^l2^©BH4ilfe^^'J^ 

(i) EJIJ#^-: 5C^n57; y &EJIJ©T S y : 4 9-5 7 &'J>t£ 
< fcfcMrrSEai ; 

(ii) mm&^r : 2 4 C^^tl^T S y&E?lJ©T $ ;Sff : 1 - 1 3 &'pt£ 
(iii) E^J#"^ : 2 5C^£n£T * jmffiMOT I y : 1 — 1 6 

(iv) : 2 sc^snsT $ jmrnmcor * jwm^ 1 -3 o 1 
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(v) @2?IJ#^: 2 7 IZTjkZtlZT i jm&mOT Z jm%^ : 1-1 6*5WE 

6. k rftg^F^-fA^OTATBJl (EJ>1#^ : 5) W<tt>T;; 
: 4 9 - 5 7 fci&OT I J &WM (B2^1#^ : 6 ) 

(a) Bel- 2^>^K®BH4 K*-T > : 2) OT; y&gS^J 

(b) B c 1 - Xl ^W<?S©BH4 K*-f > (B2*IJ#-^ : 3) 07; 

(c) Bel -wOBH 4 K^-f > (BE?1J#^ : 4) ©7 * JWtWM. 

(d) C. e 1 egans (xu#vx) Ced-9®BH4K^> (B*l 
: 9 ©7 * J : 7 9 ~ 9 8 ) . 

(e) fijIS (a) - (d) ®\,^-rtifr% t $&<DT i JWtRMlz.is^X, 'PK<b*> 

(f ) luie (a) - (d) ©vvrn)we«©Tsy»R^fc^fc< 5 0%© 

£ U K©T ~ y gEE^l 

7&>^^^^J:»)SJinyciai:«-^WUrns:*. fjf*£5ILtfS©BH4B!!£tf U 
7. S2?»J#^:7> 8, 28. 29. 30. 3 1 , 3 2 *> 3 3 frttZtt 

j: osiinfc 1 a©r $ y mwM^-r s> ts^ 6 ia$© b h 4 u ^ 
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DNAo 

1 l. If^l 0E«OT*h-->^«iW«l**Jfiitt«lff.A#(cia:#UTT7K 

1 2. d&jfiLt&Km*. 4>«awe*** m^i 1 Etto&jfiLtt&ftottattr 

*MC£tt©BH4Htetf U^f- KOffiJBo 



3 6 



WO 01/48014 



PCT/JP00/09274 




0 1 00 200 

VP 16 (/;M) 



1/18 



WO 01/48014 



m 2 m 



PCT/JP00/09274 



DAF 




FL3-H 



2/18 



WO 01/48014 PCT/JP00/09274 

^ 3 H 



Bcl-x L A21 
0 6 12 0 6 12 0 6 12 




3/18 



W O 01/48014 



PCT/JPOO/09274 




4/18 



WO 01/48014 PCT/JPOO/09274 

5 m 



a-Bcl-x L IgG h — ?)i 




VDAC 
VDAC 



5/18 



WO 01/48014 



» 6 \m 



PCT/JPOO/09274 



8000 



2 7000 H 



6000 



traf&VDACtfy-A 




6/18 



WO 01/48014 PCT/JP00/09274 



8000-1 



7000 



6000 




i 

5 



500 

Bcl-x L ^ ^ 

rii - 5o ° 

am 

gg-ioooi 

A21 ~ 

-1500 



i 

10 




20 10 5 0 
mm (j/g/ml) 



7/18 



WO 01/48014 PCT/JPOO/09274 



"c-Mo-jjRoa* (%) 



<_3 



+Bcl-x L - 



+A21 - 



IV) 

o 
i_ 



8/18 



WO 01/48.M4 PCT/JP00/09274 

^ 9 HI 



8000 



gg 7000 -\ 



6000 



BH4 20/yg/ml 

5/yg/ml 
2j/g/ml 




9/18 



WO 01/48014 



^ i o m 



PCT/JP00/09274 




10/18 



WO 01/48014 PCT/JPOO/09274 

^ 1 i \m 



1000 

o 

mm -1000 
<< 

w -2000 
-3000 




i — i — i — i — i — i — r 

Bax 0555550 *(/vg/ml) 
BH4 0 0 10 50100500 500 (^g/ml) 



11/18 



WO 01/48014 PCT/JP00/09274 



1 2 



VDAC- 



N (2-19) C (193-212) 



X 
» 

o 
CD 

I 



CD 



x 
i 

o 

CO 

O 
I 

O 



CD 

CD 



12/18 



WO 01/48014 



PCT/JPOO/09274 

^ i 3 tm 



Bcl-x L 4 SNRELWDFLS YKLSOKGYS2 3 

LV8 9 VF SNREffijVDFLSYKLSQKGYS 

LV8 9GG SNRE^VDFLSYKLSQKGYS 

alv snreHvdflsyklsqkgys 

VD1 0 1 1GG SNREVP&XSYKLSQKGYS 

FL 1 2 1 3GG SNRELVVDgSs YKLSQKGYS 

AFL SNRELVVDEisYKLSQKGYS 

DUG SNRELV^gFLS YKLSQKGYS 

LI 7W SNRELWDFLS YFESQKGYS 



13/18 



WO 01/48014 PCT/JP00/09274 

1 4 



8000 



3^ 

m®> 7000 



6000 




BH4 



1000 



32 0 
-frS -1000- 

mm 



-2000 

:5>. 



OC\j 

5 

> 



14/18 



WO 01/48014 PCT/JPOO/09274 

1 5 



csial- 



200 



400 



600 




200 



400 



600 




t i — i i i — i — r 
Q-J 



i — r 



15/18 



WO 01/48014 



PCT/JPOO/09274 




16/18 



WO 01/48014 



%m i t mi 



PCT/JP00/09274 




0 1 00 200 

VP16(/vM) 



17/18 



WO 01/48014 



1^ 1 8 HI 



PCT/JP00/09274 



50 




0 200 400 • 
tff-^f- K (pg/ml) 



18/18 



WO 01/48014 



PCT/JPOO/09274 



SEQUENCE LISTING 

<110> SHIONOGI & CO.. LTD. 

<120> A BH4 fusion polypeptide 

<130> 00-061 -PCT 

<150> JP 11-371449 
<151> 1999-12-27 

<160> 33 

<170> Patent In Ver. 2.0 

<210> 1 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Consensus sequence of BH4 domain conserved in anti-apoptotic Bcl-2 
family proteins. 

<220> 

<223> Xaa at position 7. 10. and 11 can be any kinds of amino acid resid 
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ues. 
<400> 1 

Asp Asn Arg Glu Leu Val Xaa Asp Phe Xaa Xaa Tyr Lys Leu Ser Gin Lys 

15 10 15 

Gly Tyr Ser 
20 

<210> 2 

<211> 24 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Thr Gly Tyr Asp Asn Arg Glu He Val Met Lys Tyr He His Tyr Lys Leu 
15 10 15 

Ser Gin Arg Gly Tyr Glu Trp 
20 

<210> 3 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 3 
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Ser Asn Arg Glu Leu Val Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 

<210> 4 

<211> 20 

<212> PRT 

<213> Homo sapiens 

<400> 4 

Asp Thr Arg Ala Leu Val Ala Asp Phe Val Gly Tyr Lys Leu Arg Gin 
15 10 15 

Lys Gly Tyr Val 
20 

<210> 5 

<211> 86 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Met Glu Pro Val Asp Pro Arg Leu Glu Pro Trp Lys His Pro Gly Ser Gin 
15 10 15 
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Pro Lys Thr Ala Cys Thr Asn Cys Tyr Cys Lys Lys Cys Cys Phe His Cys 
20 25 30 

Gin Val Cys Phe He Thr Lys Ala Leu Gly He Ser Tyr Gly Arg Lys Lys 
35 40 45 50 

Arg Arg Gin Arg Arg Arg Ala His Gin Asn Ser Gin Thr His Gin Ala Ser 
55 60 65 

Leu Ser Lys Gin Pro Thr Ser Gin Pro Arg Gly Asp Pro Thr Gly Pro Lys 
70 75 80 85 

Glu 

<210> 6 
<211> 8 
<212> PRT 

<213> Homo sapiens 
<400> 6 

Arg Lys Lys Arg Arg Gin Arg Arg Arg 
1 5 

<210> 7 



4/24 



WO 01/48014 



PCT/JP00/09274 



<211> 35 

<212> PRT 

<213> Homo sapiens 

<220> 

<223> Xaa at position 1 is eosin-conjugated cystein residue. 

<220> 

<223> Xaa at position 11 is bAla residue. 

<400> 7 

Xaa Arg Lys Lys Arg Arg Gin Arg Arg Arg Xaa Thr Gly Tyr Asp Asn Arg 
15 10 15 

Glu He Val Met Lys Tyr He His Tyr Lys Leu Ser Gin Arg Gly Tyr Glu 
20 25 30 

Trp. 
35 

<210> 8 

<211> 31 

<212> PRT 

<213> Homo sapiens 

<220> 
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<223> Xaa at position 1 is eosin-conjugated cystein residue. 



<220> 

<223> Xaa at position 11 is bAla residue. 

<400> 8 

Xaa Arg Lys Lys Arg Arg Gin Arg Arg Arg Xaa Ser Asn Arg Glu Leu Val 
15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 

<210> 9 

<211> 20 
<212> PRT 

<213> Caenorhabditis elegans 
<400> 9 

Asp lie Glu Gly Phe Val Val Asp Tyr Phe Thr His Arg He Arg Gin 

15 10 15 

Asn Gly Met Glu 
20 

<210> 10 
<211> 233 
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<212> PRT 

<213> Homo sapiens 

<400> 10 

Met Ser Gin Ser Asn Arg Glu Leu Val Val Asp Phe Leu Ser Tyr Lys 
1 5 10 15 

Leu Ser Gin Lys Gly Tyr Ser Trp Ser Gin Phe Ser Asp Val Glu Glu 
20 25 30 

Asn Arg Thr Glu Ala Pro Glu Gly Thr Glu Ser Glu Met Glu Thr Pro 
35 40 45 

Ser Ala He Asn Gly Asn Pro Ser Trp His Leu Ala Asp Ser Pro Ala 
50 55 60 

Val Asn Gly Ala Thr Ala His Ser Ser Ser Leu Asp Ala Arg Glu Val 
65 70 75 80 

He Pro Met Ala Ala Val Lys Gin Ala Leu Arg Glu Ala Gly Asp Glu 
85 90 95 

Phe Glu Leu Arg Tyr Arg Arg Ala Phe Ser Asp Leu Thr Ser Gin Leu 
100 105 no 

His He Thr Pro Gly Thr Ala Tyr Gin Ser Phe Glu Gin Val Val Asn 
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115 120 125 

Glu Leu Phe Arg Asp Gly Val Asn Trp Gly Arg He Val Ala Phe Phe 
130 135 140 

Ser Phe Gly Gly Ala Leu Cys Val Glu Ser Val Asp Lys Glu Met Gin 
145 150 155 160 

Val Leu Val Ser Arg He Ala Ala Trp Met Ala Thr Tyr Leu Asn Asp 
165 170 175 

His Leu Glu Pro Trp He Gin Glu Asn Gly Gly Trp Asp Thr Phe Val 
180 185 190 

Glu Leu Tyr Gly Asn Asn Ala Ala Ala Glu Ser Arg Lys Gly Gin Glu 
195 200 205 

Arg Phe Asn Arg Trp Phe Leu Thr Gly Met Thr Val Ala Gly Val Val 

210 215 220 

Leu Leu Gly Ser Leu Phe Ser Arg Lys 

225 230 

<210> 11 
<211> 47 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> Designed nucleotide for synthesizing a mutant bcl-x l based on hum 
an bcl-x l DNA sequence. 

<400> 11 

cggaattcat gtcttggagt cagtttagtg atgtggaaga gaacagg 47 

<210> 12 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Designed nucleotide for synthesizing mutant bcl-x l based on human 
bcl-x l DNA sequence. 

<400> 12 

cggaattctg gtcatttccg actgaagagt gagcccag 38 

<210> 13 

<211> 636 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Synthesized DNA for mutant bcl-x L . 

<221> CDS 
<222> (D..C636) 

<400> 13 

atg tct tgg agt cag ttt agt gat gtg gaa gag aac agg act gag gcc 48 

Met Ser Trp Ser Gin Phe Ser Asp Val Glu Glu Asn Arg Thr Glu Ala 
15 10 15 

cca gaa ggg act gaa teg gag atg gag acc ccc agt gcc ate aat ggc 96 
Pro Glu Gly Thr Glu Ser Glu Met Glu Thr Pro Ser Ala He Asn Gly 
20 25 30 

aac cca tec tgg cac ctg gca gac age ccc gcg gtg aat gga gcc act 144 
Asn Pro Ser Trp His Leu Ala Asp Ser Pro Ala Val Asn Gly Ala Thr 
35 40 45 

gcg cac age age agt ttg gat gcc egg gag gtg ate ccc atg gca gca 192 
Ala His Ser Ser Ser Leu Asp Ala Arg Glu Val He Pro Met Ala Ala 
50 55 60 

gta aag caa gcg ctg agg gag gca ggc gac gag ttt gaa ctg egg tac 240 
Val Lys Gin Ala Leu Arg Glu Ala Gly Asp Glu Phe Glu Leu Arg Tyr 
65 70 75 80 
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egg egg gca ttc agt gac ctg aca tec cag etc cac ate ace cca ggg 288 
Arg Arg Ala Phe Ser Asp Leu Thr Ser Gin Leu His He Thr Pro Gly 
85 90 95 

aca gca tat cag age ttt gaa cag gta gtg aat gaa etc ttc egg gat 336 
Thr Ala Tyr Gin Ser Phe Glu Gin Val Val Asn Glu Leu Phe Arg Asp 
100 105 110 

ggg gta aac tgg ggt cgc att gtg gee ttt ttc tec ttc ggc ggg gca 384 
Gly Val Asn Trp Gly Arg lie Val Ala Phe Phe Ser Phe Gly Gly Ala 
115 120 125 

ctg tgc gtg gaa age gta gac aag gag atg cag gta ttg gtg agt egg 432 
Leu Cys Val Glu Ser Val Asp Lys Glu Met Gin Val Leu Val Ser Arg 
130 135 140 

ate gca get tgg atg gee act tac ctg aat gac cac eta gag cct tgg 480 
lie Ala Ala Trp Met Ala Thr Tyr Leu Asn Asp His Leu Glu Pro Trp 
145 150 155 160 

ate cag gag aac ggc ggc tgg gat act ttt gtg gaa etc tat ggg aac 528 
He Gin Glu Asn Gly Gly Trp Asp Thr Phe Val Glu Leu Tyr Gly Asn 
165 170 175 

aat gca gca gee gag age cga aag ggc cag gaa cgc ttc aac cgc tgg 576 
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Asn Ala Ala Ala Clu Ser Arg Lys Gly Gin Glu Arg Phe Asn Arg Trp 
180 185 190 

ttc ctg acg ggc atg act gtg gcc ggc gtg gtt ctg ctg ggc tea etc 624 
Phe Leu Thr Gly Met Thr Val Ala Gly Val Val Leu Leu Gly Ser Leu 
195 200 205 

ttc agt egg aaa 636 
Phe Ser Arg Lys 
210 

<210> 14 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for mutant Bcl-x L BH4. 
<400> 14 

Ser Asn Arg Glu Val Phe Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 
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<210> 15 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for mutant Bcl-x l BH4. 
<400> 15 

Ser Asn Arg Glu Gly Gly Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 

<210> 16 
<211> 18 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for mutant Bcl-x l BH4. 
<400> 16 

Ser Asn Arg Glu Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr 
15 10 15 
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Ser 

<210> 17 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

« 

<220> 

<223> Synthesized peptide for mutant Bcl-x L BH4. 

<400> 17 

Ser Asn Arg Glu Leu Val Gly Giy Phe Leu Ser Tyr Lys Leu Ser Gin Lys 
1 5 10 15 

Gly Tyr Ser 
20 

<210> 18 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Synthesized peptide for mutant Bcl-x l BH4. 
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<400> 18 

Ser Asn Arg Clu Leu Val Val Asp Gly Gly Ser Tyr Lys Leu Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 

<210> 19 
<211> 18 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for mutant Bcl-x l BH4. 

<400> 19 

Ser Asn Arg Glu Leu Val Val Asp Ser Tyr Lys Leu Ser Gin Lys Gly Tyr 
1.5 10 15 

Ser 

<210> 20 
<211> 20 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Synthesized peptide for mutant Bcl-x L BH4. 
<400> 20 

Ser Asn Arg Glu Leu Val Val Gly Phe Leu Ser Tyr Lys Leu Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 

<210> 21 
<211> 20 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for mutant Bcl-x L BH4. 

<400> 21 

Ser Asn Arg Glu Leu Val Val Asp Phe Leu Ser Tyr Lys Trp Ser Gin Lys 
15 10 15 

Gly Tyr Ser 
20 

<210> 22 
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<211> 24 
<212> PRT 

<213> Homo sapiens 
<400> 22 

Val Ala Gin Asp Thr Clu Glu Val Phe Arg Ser Tyr Val Phe Tyr Arg His 

1 5 10 15 

Gin Gin Glu Gin Glu Ala Glu 

20 

<210> 23 
<211> 10 
<212> PRT 

<213> Artficial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<220> 

<223> Xaa at position 1 is eosin-conjugated cystein residue. 
<400> 23 

Xaa Arg Lys Lys Arg Arg Gin Arg Arg Arg 
1 5 10 

<210> 24 
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<211> 13 

<212> PRT 

<213> Human T lympho tropic virus 
<400> 24 

Lys Thr Arg Arg Arg Pro Arg Arg Ser Gin Arg Lys Arg 
15 10 

<210> 25 
<211> 16 
<212> PRT 

<213> Human T lymphotropic virus 

<400> 25 

Arg Gin Ala Arg Arg Asn Arg Arg Arg Arg Trp Arg Glu Arg Gin Arg 
15 10 15 

<210> 26 
<211> 301 
<212> PRT 

<213> herpes simplex virus type 1 
<400> 26 

Met Thr Ser Arg Arg Ser Val Lys Ser Gly Pro Arg Glu Val Pro Arg 
15 10 15 
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Asp Glu Tyr Glu Asp Leu Tyr Tyr Thr Pro Ser Ser Gly Met Ala Ser 
20 25 30 

Pro Asp Ser Pro Pro Asp Thr Ser Arg Arg Gly Ala Leu Gin Thr Arg 
35 40 45 

Ser Arg Gin Arg Gly Glu Val Arg Phe Val Gin Tyr Asp Glu Ser Asp 
50 55 60 

Tyr Ala Leu Tyr Gly Gly Ser Ser Ser Glu Asp Asp Glu His Pro Glu 
65 70 75 80 

Val Pro Arg Thr Arg Arg Pro Val Ser Gly Ala Val Leu Ser Gly Pro 
85 90 95 

Gly Pro Ala Arg Ala Pro Pro Pro Pro Ala Gly Ser Gly Gly Ala Gly 
100 105 110 

Arg Thr Pro Thr Thr Ala Pro Arg Ala Pro Arg Thr Gin Arg Val Ala 
115 120 125 

Thr Lys Ala Pro Ala Ala Pro Ala Ala Glu Thr Thr Arg Gly Arg Lys 
130 135 140 

Ser Ala Gin Pro Glu Ser Ala Ala Leu Pro Asp Ala Pro Ala Ser Thr 
145 150 155 160 
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Ala Pro Thr Arg Ser Lys Thr Pro Ala Gin Gly Leu Ala Arg Lys Leu 
165 170 175 

His Phe Ser Thr Ala Pro Pro Asn Pro Asp Ala Pro Trp Thr Pro Arg 
180 185 190 

Val Ala Gly Phe Asn Lys Arg Val Phe Cys Ala Ala Val Gly Arg Leu 
195 200 205 

Ala Ala Met His Ala Arg Met Ala Ala Val Gin Leu Trp Asp Met Ser 
210 215 220 



Arg Pro Arg Thr Asp Giu Asp Leu Asn Glu Leu Leu Gly He Thr Thr 
225 230 235 • 240 

He Arg Val Thr Val Cys Glu Gly Lys Asn Leu Leu Gin Arg Ala Asn 
245 250 255 

Glu Leu Val Asn Pro Asp Val Val Gin Asp Val Asp Ala Ala Thr Ala 
260 265 270 

Thr Arg Gly Arg Ser Ala Ala Ser Arg Pro Thr Glu Arg Pro Arg Ala 
275 280 285 

Pro Ala Arg Ser Ala Ser Arg Pro Arg Arg Pro Val Glu 
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290 295 300 

<210> 27 

<211> 16 

<212> PRT 

<213> Drosophila 

<400> 27 

Arg Gin He Lys He Phe Phe Gin Asn Arg Arg Met Lys Phe Lys Lys 
15 10 15 

<210> 28 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<220> 

<223> Xaa at position 10 is bAla residue. 

<400> 28 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Xaa Ser Asn Arg Glu Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
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20 25 30 

<210> 29 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<220> 

<223> Xaa at position 10 is bAla residue. 

<400> 29 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Xaa Ser Asn Arg Asp Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 

<210> 30 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 
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<400> 30 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Ala Ser Asn Arg Giu Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 

<210> 31 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<400> 31 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Ala Ser Asn Arg Asp Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 

<210> 32 
<211> 30 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<400> 32 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Pro Ser Asn Arg Glu Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 

<210> 33 
<211> 30 
<212> PRT 

<213> Artificial Sequence 

<220> 

<223> Synthesized peptide for BH4 fusion peptide 

<400> 33 

Arg Lys Lys Arg Arg Gin Arg Arg Arg Pro Ser Asn Arg Asp Leu Val 

15 10 15 

Val Asp Phe Leu Ser Tyr Lys Leu Ser Gin Lys Gly Tyr Ser 
20 25 30 
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